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@ A rock anchor assembly. 

(57) A rock anchor includes an elongate element. 
An enlarging means is carried on at least a 
portion of the elongate element for enlarging a 
transverse dimension of said portion of the 
elongate element The transverse dimension is 
reducible on the application of a suitable force 
applied to the enlarging means. The invention 
extends to a tensioning device for use with the 
rock anchor and to a yielding anchor assembly 
which includes the rock anchor and the ten- 
sioning device. 
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THIS INVENTION relates to rock anchors. More 
particularly, this invention relates to a rock anchor, a 
tensioning device for use with a rock anchor and a 
yielding anchor assembly. 

According to a first aspect of the invention, there s 
is provided a rock anchor which includes 
an elongate element; and 
an enlarging means carried on at least a por- 
tion of the elongate element for enlarging a trans- 
verse dimension of said portion of the elongate ele- 10 
ment, said transverse dimension being reducible on 
the application of a suitable force applied to the en- 
larging means. 

In use, a tensioning device is arranged proximate 
one end of the elongate element to grip the elongate 15 
element and to maintain a suitable tension within the 
elongate element. The tensioning device defines a 
passage through which the elongate element passes 
and via which said suitable force is applied to the en- 
larging means. 20 

The elongate element may be in the form of a mul- 
ti-strand cable. The enlarging means may be in the 
form of a sleeve receivable over a part of one strand 
of the cable to be surrounded by other strands of the 
cable radially to enlarge the cable along said portion. 25 
The sleeve may be of a suitably malleable metal. 

The rock anchor may include a stop arranged at 
one end of the elongate element, the stop having a 
transverse dimension which is greater than that of the 
enlarging means, and thus incapable of passing 30 
through the passage. Hence, once the enlarging 
means has passed through the passage, and the stop 
abuts against the gripping means, further tension im- 
parted to the elongate element will cause the elon- 
gate element to snap. The stop may be swaged onto 35 
a free end of the wire rope. 

According to a second aspect of the invention, 
there is provided a tensioning device for use with a 
rock anchor, the device including 

a gripping means for gripping an elongate ele- 40 
ment of the rock anchor, the gripping means defining 
a passage through which the elongate element can 
pass; 

a damping means for urging the gripping 
means into gripping relationship with the elongate 45 
element; and 

a tensioning member carried on the clamping 
means for effecting tensioning of the elongate ele- 
ment. 

It is to be understood that a rock anchor is often so 
anchored in a borehole by, for example, utilising grout 
or a mechanical shell which is arranged on one end 
of the anchor and a nut which is engageable with a 
threaded portion defined at the other end of the an- 
chor. The nut, in this case, will abut against a suitable 55 
bearing surface such as that defined by a dome 
washer. It will be readily appreciated that this inven- 
tion dispenses with the need for the threaded portion. 



Further, practically any form of rock anchor may be 
tensioned with the device. In particular, for the pur- 
poses of cost effectiveness and ease of handling, the 
rock anchor may be flexible and may, in particular, be 
in the form of a length of multi-strand cable. 

The device may include an adjustment means for 
adjusting a transverse dimension of said passage. 

The gripping means may comprise a jaw assem- 
bly having a plurality of discrete jaws which define a 
passage through which the elongate element passes, 
in use. The jaws may each have a tapered outer sur- 
face so that the jaw assembly is substantially f rusto- 
conical. The jaws may be held together via a suitable 
holding means, such as a circlip-type spring arrange- 
ment 

The damping means may comprise a first ele- 
ment which def ines a tapered seat which is comple- 
mentary to the tapered outer surfaces of the jaws and 
a second element which is arranged on the first ele- 
ment to retain the jaw assembly in position once the 
jaw assembly has been urged into abutment with the 
seat so that the jaws are urged into gripping engage- 
ment with the elongate element, in use. 

The second element may be adjustably arranged 
within the first element to urge the jaw assembly into 
abutment with the seat, in use. 

The displacing means may indude a third ele- 
ment adjustably arranged relative to the first element 
of the clamping means. 

The adjustment means may include a bearing 
surface def ined within the third element The bearing 
surface may be positioned such that, on displace- 
ment of the third element towards the first element, 
the bearing surface bears against the jaw assembly 
and displaces the jaw assembly towards a larger end 
of the tapered seat. The bearing surface may be de- 
fined by a thrust member within the third element. 

Each jaw may have a smooth inner surface de- 
fined thereon. This results in the jaws, when gripping 
the elongate element, being able to slip fractionally 
with respect to the elongate element when a load is 
exerted on the rock anchor. Hence, instead of the 
elongate element failing when a sudden force is exert- 
ed on the elongate element, the device will slip rela- 
tive to the elongate element when a sufficient load is 
exerted on the elongate element. 

Instead, each jaw may have an inner surface 
which is roughened to facilitate non-slip gripping of 
the roof bolt 

The second element may be calibrated so that a 
user can adjust the gripping force of the jaws. 

According to a third aspect of the invention, there 
is provided a yielding anchor assembly which in- 
duces 

a rock anchor according to the first aspect of 
the invention, as described above; and 

a tensioning device for tensioning the elongate 
element, the tensioning device defining a passage 
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through which the elongate element slips when said 
suitable tension is exceeded, the passage being di- 
mensioned so that when the tension is exceeded, the 
suitable force is applied to the enlarging means to re- 
duce the transverse dimension and to permit the por- 5 
tion to be drawn through the passage. 

The tensioning device may be the tensioning de- 
vice according to the second aspect of the invention. 

The invention is now described, by way of exam- 
ples, with reference to the accompanying drawings. 10 

In the drawings, 

Figure 1 shows a sectional side view of part of a 
yielding anchor assembly in accordance with a 
first embodiment of a third aspect of the inven- 
tion; 15 
Figure 2 shows a sectional side view of part of a 
yielding anchor assembly, in accordance with a 
second embodiment of the third aspect of the in- 
vention; 

Figure 3 shows a side view of the yielding anchor 20 
assembly of Figure 2, in use. 
Figure 4 shows a sectional side view of part of a 
rock anchor of a first aspect of the invention prior 
to deformation; 

Figure 5 shows a three dimensional view of said 25 
part of the rock anchor after deformation; 
Figure 6 shows a sectional side view of a tension- 
ing device, in accordance with a second aspect of 
the invention; 

Figure 7 shows a sectional front view of the ten- 30 
sioning device of Figure 6 taken through VII-VII in 
Figure 6; and 

Figure 8 shows a part-sectional side view of a 
rock anchor, in use, which includes the tensioning 
device of Figure 6. 35 
In Figure 1, reference numeral 10 generally indi- 
cates part of a yielding anchor assembly in accor- 
dance with a first embodiment of a third aspect of the 
invention. 

The yielding anchor assembly 10 includes a rock 40 
anchor 12. The rock anchor 12 includes a wire rope 
in the form of a multi-strand cable 14 having a central 
strand 16 surrounded by a plurality of helically wound 
outer strands 18. The strands 16, 18 are cold-drawn 
and have a polygonal cross-section. 45 

The rock anchor 12 further includes an enlarging 
means in the form of a sleeve 20 received over a por- 
tion of said central strand 16 to be surrounded by the 
outer strands 18 along a portion 22 of the cable 14. 
The sleeve 20 is of a malleable material, such as cop- so 
per or steel tubing. The part of the cable 14 without 
the sleeve 20 has a diameter d while the part of the 
cable having the sleeve 20 has a diameter D, it being 
understood that the diameter D is greater than the di- 
ameter d. 55 

Since the sleeve 20 is of a malleable material, it 
is radially deformable on the application of a force ap- 
plied thereto for radially reducing said diameter D of 



the cable 14 to the diameter d. 

The yielding anchor assembly 1 0 further includes 
a gripping means in the form of a jaw assembly 24 for 
gripping the cable 14 and maintaining a suitable ten- 
sion in the cable 14. The jaw assembly 24 is arranged, 
in use, inwardly of the portion 22. The assembly 24 
defines a passage 26 through which the cable 14 
slips when said suitable tension is exceeded, the pas- 
sage 26 being dimensioned so that when said tension 
is exceeded, the portion 22 is radially deformed to be 
drawn through the passage 26 in the direction of an 
arrow 92. 

The assembly 10 includes a clamping means 28 
for urging the jaw assembly 24 into gripping relation- 
ship with the cable 14. The jaw assembly 24 compris- 
es three jaws 30 which define the passage 26. The 
jaws 30 have a tapered outer surface 32. In particular, 
the jaw assembly 24 is f rusto-conical with its smaller 
end 34 furthest from the portion 22, in use. An inner 
surface 36 of each jaw 30 is smooth. The jaws 30 are 
held together by a circular clip 31. 

The clamping means 28 comprises a first ele- 
ment or nut 38 and a second element or nut 40. The 
first nut 38 defines a tapered seat 42 for the jaw as- 
sembly 24. The second nut 40 is threadedly received 
within the first nut 38 to urge the jaw assembly 24 into 
abutment with said seat 42. Hence, in use, the jaws 
30 of the jaw assembly 24 are urged into gripping en- 
gagement with the cable 14 on tightening of the sec- 
ond nut 40 relative to the first nut 38. 

The assembly 10 includes a third element or nut 
44 which interacts with the first nut 38. Thus, the first 
nut 38 has a threaded projection 46 defined thereon 
and the third nut 44 has a threaded socket 48 def ined 
therein in which the projection 46 is threadedly re- 
ceived. Hence, the third nut 44 can be displaced ax- 
ially with respect to the first nut 38. 

It fe to be appreciated that the value of the tension 
in the cable 14 resulting in the drawing of the portion 
22 through the passage 26 is, to an extent, dependent 
upon the diameter of the passage 26 relative to the di- 
ameter D of the enlarged portion 22 of the cable 14. 
More particularly, if the diameter of the passage 26 
relative to the diameter D of the portion 22 is in- 
creased, the value of the tension in the cable 14 will 
decrease. 

It ts further to be appreciated that, if the jaw as- 
sembly 24 is shifted relative to the first nut 38 away 
from a smaller end 50 of the tapered seat 42, the en- 
larged portion 22 of the cable 14 will be more easily 
accommodated in the passage 26. This will result in 
a lowering of the tension required in the cable 14 to 
cause movement of the enlarged portion 22 relative 
to the jaw assembly 24 in the direction of the arrow 
92. Hence, the assembly 10 includes an adjustment 
means in the form of a thrust member 52 which de- 
fines a bearing surface 53 arranged within the third 
nut 44. The member 52 is positioned such that on dis- 
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placement of the third nut 44 towards the first nut 38, 
the surface 53 bears against the jaw assembly 24 and 
displaces the jaw assembly 24 away from the smaller 
end 50 of the tapered seat 42. Hence, by adjusting the 
position of the third nut 44 relative to the first nut 38, 
the tension can, to an extent, be altered. The thrust 
member 52 is tubular and the bearing surface 53 is 
of similar dimensions to the smaller end 34 of the 
wedge 24. 

The third nut 44 has a frusto- conical surface 54 
defined thereon which, in use, is received within a 
mechanical shell 80 (Figure 3) arranged at a head of 
a borehole 78 (Figure 3). 

The end 56 (Figure 3) of the cable 14 has a stop 
126 swaged thereon. Hence, once the portion 22 has 
passed through the passage 26, the stop 126 abuts 
against the second element 40 and further tension 
imparted to the cable 14 will cause the cable 14 to 
snap. 

In use, to install the yielding anchor assembly 10, 
the jaw assembly 24 is placed within the first nut 38 
to abut the tapered seat 42. The third nut 44 is - 
screwed onto the first nut 38 and the position of the 
third nut 44 relative to the first nut 38 is adjusted ac- 
cording to the tension required. The second nut 40 is 
slipped over the end 56 and screwed into the f irst nut 
38 to urge the jaws 30 into gripping relationship with 
the cable 14. Once assembled, the nuts 38, 40, 44 are 
tack-welded together to prevent tampering with the 
assembly 1 0. The end 56 of the cable 1 4 is fixed with- 
in the borehole 78 by the mechanical shell 80 so that 
the other end (not shown) of the cable 14 extends be- 
yond the entrance of the borehole 78 with the bearing 
surface 54 of the third nut 44 being supported in the 
mechanical shell 80. Pre-tensioning of the cable 14 is 
effected in a jig prior to installation in the borehole 78. 
In this example, the cable 14 is pre-tensioried up to 
between approximately 18 and 22 tons, the cable 14 
having a breaking strength in the region of 30 to 40 
tons, optimally about 35 tons. 

In Figure 2, reference numeral 60 generally indi- 
cates part of a yielding anchor assembly in accor- 
dance with a second embodiment of the third aspect 
of the invention. With reference to Figure 1, like ref- 
erence numerals refer to like parts, unless otherwise 
specified. 

With the assembly 60, each jaw 30 has a chamfer 
64 defined at an inner surface of that end bearing 
against the portion 22 of the cable 14. Hence, the jaw 
assembly 24 defines a chamfered mouth 66. This fa- 
cilitates movement of the enlarged portion 22 into the 
passage 26 and serves to inhibit longitudinal shear- 
ing of the cable 14 by the jaws 30. 

Further, with the assembly 60, the elements 38, 
44 are slidably, rather than threadedly, adjustable rel- 
ative to each other. Hence, the projection 46 and the 
socked 48 are not threaded, the projection 46 being 
slidabSy received in the socket 48. Aface 68 within the 



socket 48 defines the bearing surface 53. The first 
element 38 is dimensioned to permit the smaller end 
34 of the jaw assembly 24 to project beyond the small- 
er end 50 of the tapered seat 42 to bear against the 

5 bearing surface 53. 

It is to be understood that the clamping means 28 
is mounted on the cable 14 off-site. Once the desired 
gripping force has been determined, the elements 38, 
44 are located on the cable so that the gap 70 is the 

10 required size. The elements 38, 44 are then fixed rel- 
ative to each othervia suitable tack welds 72. The jaw 
assembly 24 is urged into abutment with the tapered 
seat 42 until the smaller end 34 bears against the sur- 
face 53. In this example, the jaw assembly 24 is hy- 

15 draulically pre-seated using a force of approximately 
12 tons. The second element 40 is in the form of a 
washer 74 which is fixed to the first element 38 via 
tack welds 76 and serves to retain the jaw assembly 
24 in position. 

20 The first element 38 is of a nickel-steel alloy with 

the seat 42 being case-hardened. The third element 

44 is of mild steel. 

In Figure 3, there is shown the assembly 60 in the 
borehole 78. Thef rusto-conical surface 54 of the third 

25 element 44 is received partly within the mechanical 
shell 80 which is a conventional shell 80. The mech- 
anical shell 80 is connected to a spring 82 which, in 
turn, is fastened to the cable 14 via a collar 83. The 
spring 82 serves to retain the shell 80 in an anchoring 

30 configuration in the borehole 78. 

The shell 80 comprises four rock engaging ele- 
ments 84. Each element 84 has a ribbed outer sur- 
face 86 defined thereon. Further, each element 84 
has a tapered inner surface (not shown) defined 

35 thereon so that, when the shell 80 is assembled, the 
shell 80 defines an inner surface complementary to 
the surface 54. It will thus be appreciated that, as the 
tension in the cable 14 increases and the third ele- 
ment 44 moves in the direction of an arrow 128, the 

40 surface 54 bears against said inner surface of the 
shell 80 so that the elements 84 are urged into grip- 
ping engagement with a wall 88 defining the borehole 
78. 

Those skilled in the art will appreciate that, in- 
45 stead of mounting the jaw assembly 24 and its asso- 
ciated clamping means 28 at the end of the cable 1 4, 
at the head of the borehole, the jaw assembly 24 and 
the clamping means 28 could be arranged on a part 
of the cable 14 extending beyond the entrance to the 
so borehole 78. Then, the portion 22 of the cable 14 is 
arranged below and outwardly of the jaw assembly 24 
and the third element 44 is shaped to bear against a 
suitable bearing surface, for example as defined by a 
dome washer (for example, as shown in Figure 8 of 
55 the drawings), arranged about the cable 14 at the en- 
trance to the borehole 78. 

It is to be appreciated that, in use, it is desirable 
that a gradual yielding of the rock anchor 12 occurs. 

4 
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As can be seen in Figures 1 and 2, it is necessary that, 
in order for the portion 22 to pass through the pas- 
sage 26, the dimension D be reduced to the dimen- 
sion d. This occurs through a radial deformation of the 
portion 22, which , in use, occurs through deforma- 
tion of the sleeve 20. In Figure 4, the sleeve 20, prior 
to deformation, is shown and in Figure 5, the sleeve 
20, once it has been deformed, is shown. It can be 
seen from Figure 5, that when the cable 14 is radially 
deformed so that its diameter changes from D to d, 
the sleeve 20 is, in turn, deformed to accommodate 
the outer strands 1 8 of the cable 14. Hence, a plurality 
of helically oriented recesses 90 are formed in the 
sleeve 20. 

Since the sleeve 20 is malleable, such deforma- 
tion will take place gradually, and this will result in a 
gradual yielding of the rock assembly 1 0. By position- 
ing the third element 44 relative to the first element 
38, as described above, this gradual yielding can, to 
an extent, be controlled by a user. In particular, it is 
possible, by adjusting the position of the third element 
44 relative to the first element 38, to determine within 
the yielding limits of the cable 14, the tension at which 
yielding will occur. 

Where the jaw assembly 24 and its associated 
clamping means 28 are arranged on the part of the 
cable 14 extending beyond the entrance to the bore- 
hole 78, a user can determine, by making suitable 
measurements, the amount of yielding or movement, 
occurring in the wail or roof. Hence, a user can judge 
whether or not the working conditions in that particu- 
lar area are safe. 

In Figures 6 to 8, reference numeral 100 generally 
indicates a tensioning device, in accordance with a 
second aspect of the invention, for use with a roof an- 
chor 102 (Figure 8). With reference to Figures 1 to 5, 
like numerals refer to like parts unless otherwise spe- 
cified. 

As with the assemblies 10, 60 the tensioning de- 
vice 100 has first, second and third elements 38, 40, 
44. 

Instead of having a frusto-conical bearing sur- 
face defined on the third element 44, the third element 
44 has a convex bearing surface 104 defined on the 
third element 44. 

Referring now to Figure 8, there is shown the roof 
anchor 102 which includes the tensioning device 100. 
The roof anchor 1 02 includes a flexible roof bolt in the 
form of a length of standard multi-strand cable 106. 
The cable 106 has a mechanical shell arrangement 
108 arranged at a first end 110 thereof. 

The roof anchor 1 02 is receivable within the bore- 
hole 78 drilled into a roof 114 of a mine. The roof an- 
chor 102 includes a dome washer 116 locatable over 
an entrance 1 1 8 of the borehole 112. The dome wash- 
er 116 has an opening 120 defined therein through 
which the cable 106 passes, in use. A portion 122 of 
the cable 106 extends beyond the dome washer 116. 



The tensioning device 100 isfastenable to the portion 
122. The convex bearing surface 104 defined on the 
nut 44 bears against a convex surface 124 defined by 
the dome washer 116, in use. 
5 Further, in use, the cable 1 06 with the mechanical 

shell arrangement 108 arranged on the end 1 1 0 there- 
of is located within the borehole 1 1 2. The dome wash- 
er 116 is placed in position with the portion 122 pro- 
truding from the opening 120. The portion 122isthen 
10 threaded through the tensioning device 100, the ten- 
sioning device 100 having been loosened to permit 
this. The tensioning device 100 is placed in such a 
position that the bearing surfaces 104, 122 abut 
against each other. Then, the nut 40 is tightened to 
15 cause the jaw assembly 24 to grip the cable 106. 
Once the jaw assembly 24 has exerted a su itable grip- 
ping force on the cable 106, the nut 44 is turned so 
that the bearing surface 104 bears against the sur- 
face 124 and the nut 38 is urged away from the nut 
20 44 thus tensioning the cable 106. 

As with the assemblies 10, 60 the inner surface 
36 of each jaw 30 is smooth to facilitate some slip- 
page of the device 100 relative to the cable 106 once 
the jaws 30 are tightened. Furthermore, the nut 40 is 
25 calibrated with respect to the nut 38 so that a desired 
gripping force is exerted on the cable 106, in use. The 
calibration is such that at the desired force it indicates 
the load which will have to be exerted on the cable 
106 to cause the device 100 to slip relative to the 
30 cable 106. Hence, instead of the cable 106 failing 
when a sudden force is exerted on the cable 106, the 
device 100 will slip relative to the cable 106 when said 
load is applied. This will, in use, inhibit sudden col- 
lapsing of the mine roof 114 and thereby improve the 
35 safety within the mine. 

As a result of the use of the cable 106, manipu- 
lation of the roof anchor 102 into the borehole 112 
where the mine roof 1 14 is relatively low is facilitated. 
Presently, rigid roof bolts often have to be provided 
40 in lengths which have to be coupled together as they 
are fed, one by one, into the borehole. Hence, it will 
be appreciated that this invention results in a faster 
and more cost-effective anchoring process in com- 
parison with a roof anchor which includes a rigid roof 
45 bolt 

As indicated above, the tensioning device 100 
can be used with the cable 14. Then, the enlarged 
part 22 of the cable 14 is arranged outwardly of, and 
below, the tensioning device 100. As the roof 114 

50 moves, the cable 14 is drawn into the borehole 78 via 
the radial deformation of the part 22 and relative 
movement between the cable 14 and the tensioning 
device 100. It will be appreciated that this will readily 
serve as an indication of the amount of movement of 

55 the roof 114. 

Instead of having smooth inner surfaces 36, the 
inner surface 36 of each jaw 30 can be roughened to 
facilitate gripping of the cable 14. 
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Claims 

1. A rock anchor which includes 

an elongate element; and 

an enlarging means carried on at least a 
portion of the elongate element for enlarging a 
transverse dimension of said portion of the elon- 
gate element, said transverse dimension being 
reducible on the application of a suitable force ap- 
plied to the enlarging means. 

2. The rock anchor as claimed in Claim 1, in which 
the elongate element is in the form of a multi- 
strand cable. 

3. The rock anchor as claimed in Claim 2, in which 
the enlarging means is in the form of a sleeve re- 
ceivable over a part of one strand of the cable to 
be surrounded by other strands of the cable radi- 
ally to enlarge the cable along said portion. 

4. The rock anchor as claimed inClaim 3; in which'* 
the sleeve is of a suitably malleable metat. 

5. The rock anchor as claimed in any one of the pre- 
ceding claims, which includes a stop arranged at 
one end of the elongate element, the stop having 
a transverse dimension which is greater than that 
of the enlarging means. 

6. A tensioning device for use with a rock anchor, the 
device including 

a gripping means for gripping an elongate 
element of the rock anchor, the gripping means 
defining a passage through which the elongate 
element can pass; 

a clamping means for urging the gripping 
means into gripping relationship with the elon- 
gate element; and 

a tensioning member carried on the clamp- 
ing means for effecting tensioning of the elongate 
element. 

7. The device as claimed in Claim 6, which includes 
an adjustment means for adjusting a transverse 
dimension of said passage. 

8. The device as claimed in Claim 7, in which the 
gripping means comprises a jaw assembly having 
a plurality of discrete jaws which define a pas- 
sage through which the elongate element pass- 
es, in use. 

9. The device as claimed in Claim 8, in which the 
jaws each have a tapered outer surface so that 
the jaw assembly is substantially f rusto-conical. 
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clamping means comprises a first element which 
defines a tapered seat which is complementary 
to the tapered outer surfaces of the jaws and a 
second element which is arranged on the first ele- 
ment to retain the jaw assembly in position once 
the jaw assembly has been urged into abutment 
with the seat so that the jaws are urged into grip- 
ping engagement with the elongate element, in 
use. 

11. The device as claimed in Claim 10, in which the 
displacing means includes a third element adjust- 
ably arranged relative to the first element of the 
clamping means. 



12. The device as claimed in Claim 11, in which the 
adjustment means includes a bearing surface de- 
fined within the third element, the bearing sur- 
face being positioned such that, on displacement 
20 of the third element towards the first element, the 

surface bears against the jaw assembly and dis- 
" places the jaw assembly toward a larger end of 
the tapered seat 

25 13. The device as claimed in any one of Claims 1 0 to 
12, inclusive, in which each jaw has a smooth in- 
ner surface defined thereon. 

14. The device as claimed in any one of Claims 10 to 
30 1 2, inclusive, in which each jaw has an inner sur- 
face which is roughened to facilitate non-slip grip- 
ping of the roof bolt. 

15. The device as claimed in Claim 13 or Claim 14, 
35 in which the second element is calibrated so that 

a user can adjust the gripping force of the jaws. 

16. A yielding anchor assembly which includes 

a rock anchor as claimed in any one of 

40 Claims 1 to 5, inclusive; and 

a tensioning device for tensioning the 
elongate element, the tensioning device defining 
a passage through which the elongate element 
slips when said suitable tension is exceeded, the 

45 passage being dimensioned so that when the 

tension is exceeded, the suitable force is applied 
to the enlarging means to reduce the transverse 
dimension and to permit the portion to be drawn 
through the passage. 

50 

17. The assembly as claimed in Claim 16, in which 
the tensioning device is as claimed in any one of 
Claims 6 to 15, inclusive. 
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10. The device as claimed in Claim 9, in which the 
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(S) A rock anchor assembly. 

(57) A rock anchor (10) includes an elongate ele- 
ment (14). An enlarging means (20) is carried on 
at least a portion (22) of the elongate element 
(14) for enlarging a transverse dimension of 
said portion of the elongate element The trans- 
verse dimension is reducible on the application 
of a suitable force applied to the enlarging 
means (20). The invention extends to a tension- 
ing device (100) for use with the rock anchor 
(10) and to a yielding anchor assembly which 
includes the rock anchor (10) and the tension- 
ing device (100). 
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A rock anchor including enlarging 
means with a transverse dimension 
reducible on the application of a 
force. 

A tensioning device for use with 
the rock anchor including a gripping 
means, clamping means and a tensioning 
member . 

A yielding anchor assembly including 
.a rock anchor device and a tensioning 
device . 
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